Introduction {#sec1}
============

Urinary incontinence (UI) is defined as any involuntary leakage of urine.[@bib1] It is a growing health problem that affects millions of people worldwide, and can affect physical, emotional, and social well-being.[@bib1], [@bib2], [@bib3], [@bib4]

It has been reported that 348 million people worldwide experienced some form of UI in 2008 and this number is projected to increase to 423 million by 2018.[@bib5] Of this number, UI has affected a total of 250 million women in South America, Africa, and Asia, and these numbers are expected to increase to approximately 303 million by 2018.[@bib5] Generally, UI is more common in women than in men, and the burden of this condition is highest in developing countries.[@bib5], [@bib6], [@bib7], [@bib8]

Among the female population, those of child-bearing age (15--49 years old)[@bib9] are commonly affected, especially during the third trimester of pregnancy.[@bib10] A study in a Western country reported that 10.8% of women in their first pregnancy had experienced symptoms of urinary leakage more than once a month in the 12 months prior to pregnancy. This then increased to 17% during early pregnancy at gestational week 18--22 in women with weaker pelvic floor muscles and to 55.9% in late pregnancy.[@bib6], [@bib11] The prevalence of UI in Asian countries showed a similar rate. For example, it was reported that 26.7% of pregnant women had UI of some form in Hong Kong,[@bib12] 55% in Hong Kong,[@bib13] and 45% in Karachi.[@bib14]

Pregnant women are at a higher risk of UI mainly because of the temporary disruption to the pelvic floor caused by a growing foetus that pushes down on the bladder.[@bib15] Mechanical and hormonal changes during pregnancy can also affect the strength of the pelvic floor muscles. Accordingly, the urethra has no 'backboard' to support it because of the disruption of the endopelvic fascia; therefore, intra-abdominal pressure exceeds urethral pressure, and leads to involuntary loss of urine.[@bib16] UI is often temporary and can resolve after delivery,[@bib17] but in some women, UI during pregnancy can persist after delivery and becomes chronic.[@bib18] The relationship between UI, pregnancy, and childbirth has been recognized for several decades. It is reported that those who had UI during pregnancy with a history of urinary leakage before the first pregnancy are at risk of developing postnatal UI.[@bib19] Moreover, the risk of developing UI is higher at 3 and 6 months postnatally in women who developed UI as early as 20 weeks of gestation but were not treated.[@bib20] This proves that untreated UI during pregnancy can lead to postpartum UI or UI in later years.

Although UI is not a life-threatening problem, it can weaken and undermine confidence and social activities, and can lead to social isolation. Due to the lack of information available on UI, many patients suffer in silence, as the problem is often underreported because of the associated stigma.[@bib21]

The common types of UI in women in the general population are stress UI (SUI), urge UI (UUI), and mixed UI (MUI).[@bib22] Of these 3 main types, the most common type in advanced pregnancy is SUI.[@bib22], [@bib23], [@bib24] SUI refers to leakage of urine when coughing, sneezing, exercising, laughing, lifting heavy things, or moving in a way that places pressure on the bladder.[@bib22] During pregnancy, some women may experience at least some degree of UI.[@bib25] The symptoms may be mild and infrequent in some women, but can be more severe in others. UI, however, can be treated and sometimes cured.[@bib26]

Therefore, early detection of UI among this population is crucial to avoid future complications such as postnatal UI or UI later in life.[@bib25] A study conducted among postnatal women indicated that screening for early detection should be done during the first visit to the antenatal clinic for those at risk of postnatal UI. This is because pre-pregnancy UI and UI during pregnancy are known risk factors for postnatal UI, and postnatal UI itself is a risk factor for long-term UI in women.[@bib21]

Screening or first-line assessment for UI among women has been widely practiced in other countries, with well-established continence care management in the UK.[@bib25] This was typically carried out in primary care settings. Practice nurses may ask specific questions related to UI symptoms in women of childbearing age during Pap smear consultation and routine antenatal/postnatal visits to the clinic.[@bib27] This is aimed at management of UI as well as early detection to help preserve quality of life.

Women of childbearing age are known to be vulnerable to UI, and UI has been successfully managed at the primary care level in other countries.[@bib28] However, this service has not been available in every health setting in Malaysia, and many women were unaware of this service. Researchers reported emphasis on UI in older people but overall found a lack of printed or electronic material available that outlined UI as a preventable and treatable condition in younger women. Furthermore, women were rarely asked whether they had urinary symptoms during their visit to either the antenatal or postnatal clinic.[@bib29]

Specific studies on UI screening needs among pregnant women have not been widely assessed, and few studies have investigated UI among pregnant women in Malaysia.[@bib21], [@bib30], [@bib31], [@bib32]

Materials and Methods {#sec2}
=====================

Study subjects {#sec2.1}
--------------

Participants were selected based on a systematic random sampling method. Based on records obtained from the antenatal clinic, an estimated 680 pregnant women came to the clinic between January and March 2015, and the estimated sample size for this study was 330. Thus, the sampling interval was approximately 2 (680/330 ≈ 2). The starting point was randomly selected from the potential participant list at the antenatal clinic. This study included pregnant women who came for their first booking for antenatal care at the clinic and were aged between 15 and 45 years (childbearing aged according to the World Health Organization, 2015). Then, every second pregnant woman who came to the clinic before seeing the physician on the list would be approached for the study.

Access to patients, permissions, and ethics {#sec2.2}
-------------------------------------------

This was a cross-sectional study. The study was conducted among pregnant women at the antenatal clinic in Hospital USM during the study period, and was performed in accordance with the principles established by the Declaration of Helsinki, with direct contact between the patients and research team. Approval to conduct the study was obtained from the Human Research Ethics Committee, Universiti Sains Malaysia.

Questionnaire design {#sec2.3}
--------------------

A self-administered questionnaire was used in this study and combined the 3 main sections of the Revised Urinary Incontinence Scale (RUIS): Parts A, B, and C.

Part A contained 6 items for sociodemographic data

Part B contained 8 items for data on medical, obstetric, and surgical history, as well as smoking and drinking history and elimination habits.

Part C consisted of 10 questions related to UI including the RUIS.

Question no. 1 was used to identify any form of UI by asking the participant to self-rate whether they had any experience of urine leakage. Question no. 2 was used to identify the onset of UI symptoms, and Questions no. 3 to 7 (5 questions) were mainly adopted from the RUIS with the purpose of confirming the data obtained in Question no. 1 as well as to determine the types of UI experienced by the participants.

The RUIS consisted of questions from both the Urogenital Distress Inventory[@bib33] and the Incontinence Severity Index.[@bib34] The first 3 questions pertained to the types of UI, and the last 2 questions pertained to the frequency of UI and volume of urine lost with each episode of UI.

Each question was scored using an ordinal scale, and the total score out of 16 was determined by summing all 5 questions. A score of 0--3 indicated that the patient had no UI or very mild UI symptoms. A score of 4--8 indicated mild UI and the possible need for further assessment. A score of 9--12 was considered moderate UI, and a score of 13--16 was considered severe UI.[@bib35]

Validity and reliability {#sec2.4}
------------------------

The original version of the RUIS is in English[@bib35] and was translated to Bahasa Malaysian and validated by Dariah.[@bib29] A pilot study was carried out prior to the actual study on 30 pregnant women who fulfilled the inclusion criteria of this study. The Cronbach\'s alpha was 0.79. The result showed that the Malay RUIS instrument was valid and reliable in this study.

Statistical analysis {#sec2.5}
--------------------

The data collected were analysed descriptively and inferentially using IBM Statistical Package for Social Science (SPSS) software, version 22.0. Frequency (f), percentage (%), and mean and standard deviation were used to determine the prevalence of UI and the need for early UI screening, Simple logistic regression and multiple logistic regression were used to identify factors associated with UI.

The significance level was set at α = 0.05, and a 95% confidence interval (CI) was applied in this study.

Results {#sec3}
=======

Participant characteristics {#sec3.1}
---------------------------

Altogether, 330 pregnant women participated in this study, and the response rate was 100%. Of these, 45.2% (n = 149) were first-time bookings and had not been seen by the physician, and 54.8% (n = 181) were first bookings and referrals from other clinics.

[Table 1](#tbl1){ref-type="table"} shows the participants divided into 4 groups by age: 15--19 years, 20--29 years, 30--39 years and 40--49 years. The majority of participants were in the age group between 30 and 39 years (n = 148, 44.8%). The mean age was 30.79 (SD: 5.75). Most women were Malays (n = 327, 99.1%). The results also showed nearly equal numbers of employed (n = 166, 50.3%) and unemployed (n = 164, 49.7%) participants. Most had a monthly family income of less than RM 2000 (n = 160, 48.5%). The mean number of family members staying with the participants was 3.78 (SD: 1.64). Most participants had tertiary education (n = 168, 50.9%).Table 1Sociodemographic characteristics (n = 330).Table 1VariablesMean (SD)Frequency (%)Age 15--19 years old6 (1.8) 20--29 years old147 (44.5) 30--39 years old30.79 (5.75)148 (44.8) 40--49 years old29 (8.8)Ethnic Malay327 (99.1) Non-Malay3 (0.9)Occupation Employed166 (50.3) Unemployed164 (49.7)Family Income per Month Less than RM 2000160 (48.5) RM 2000 -- RM 299961 (18.5) RM 3000 above109 (33.0)Family living together3.78 (1.64)Level of education Higher (Diploma, Masters, PhD)168 (50.9) Lower (Primary, secondary)162 (49.1)

[Table 2](#tbl2){ref-type="table"} shows that most pregnant women were overweight (n = 140, 42.4%) and healthy without any diseases (n = 199, 60.3%). Common health problems (n = 131, 39.7%) included diabetes mellitus (n = 43, 13%), hypertension (n = 28 8.5%), constipation (n = 23, 7.0%), and asthma (n = 22, 6.7%). Prior pelvic surgery had been performed in 27.3%, including lower segment caesarean section (n = 87, 26.4%).Table 2Medical and surgical history (n = 330).Table 2VariablesFrequency (%)BMI Normal or underweight124 (37.6) Overweight140 (42.4) Obese66 (20.0)Medical illness No199 (60.3) Yes131 (39.7)Illness Diabetes mellitus43 (13.0) Hypertension28 (8.5) Constipation23 (7.0) Asthma22 (6.7) Urinary tract infection4 (1.2) Eye ptosis4 (1.2) Renal problems3 (0.9) Allergy2 (0.6) Epilepsy2 (0.6) Thalassemia2 (0.6) Colon cancer1 (0.3) Hypothyroidism1 (0.3) Rheumatoid arthritis1 (0.3) Stroke1 (0.3) Back pain1 (0.3) Gastric disorder1 (0.3) Hyperlipidaemia1 (0.3) Hypotension1 (0.3)Pelvic surgery No240 (72.7) Yes90 (27.3)   Lower segment caesarean section87 (26.4) Left salpingo-oophorectomy1 (0.3) Laparotomy and cystectomy1 (0.3) Teratoma and right ovarian cyst1 (0.3)

The majority of participants were multiparous (n = 242, 73.3%), with a mean of 2.76 pregnancies (SD: 1.76) ([Table 2](#tbl2){ref-type="table"}). Most were in the second trimester (n = 272, 82.4%) and most had a singleton pregnancy (n = 328, 99.4%). Mean new-born weight was 2.30 kg (SD: 1.48). Half of the participants (n = 120, 36.4%) reported a perineal tear during spontaneous vaginal delivery in a previous pregnancy ([Table 3](#tbl3){ref-type="table"}).Table 3Obstetric and gynaecologic history (n = 330).Table 3VariablesMean (SD)Frequency (%)First booking New cases (first booking)149 (45.2) Referral from other clinics181 (54.8)Number of pregnancies2.76 (1.76)Pregnancy number First88 (26.7) Second and above242 (73.3)Trimester First58 (17.6) Second272 (82.4)Pregnancy Singleton328 (99.4) Twin2 (0.6)Heaviest baby weight2.30 (1.48)Perineal tear Yes120 (36.4) No122 (37.0)

[Table 4](#tbl4){ref-type="table"} shows that more than half of the pregnant women consumed caffeinated drinks (n = 194, 58.8%).Table 4Caffeinated drink consumption (n = 330) history.Table 4VariablesFrequency (%)Caffeine drink Yes194 (58.8) No136 (41.2)Nescafe Yes105 (31.8) No225 (68.2)Tea Yes129 (39.1) No201 (60.9)Chocolate/Milo Yes164 (49.7) No166 (50.3)

Prevalence of UI {#sec3.2}
----------------

[Table 5](#tbl5){ref-type="table"} shows UI characteristics based on the RUIS. UI was present in 279 (84.5%), with onset mostly during pregnancy (n = 217, 65.8%).Table 5Prevalence and Onset of UI (n = 330).Table 5VariablesFrequency (%)UI based on RUIS Yes279 (84.5) No51 (15.5)Onset of UI Before pregnancy32 (9.7) In pregnancy217 (65.8) After pregnancy/delivery26 (7.9)

Factors associated with UI {#sec3.3}
--------------------------

The findings indicate that higher BMI, the presence of other medical conditions, and Nescafe intake had a significant association with UI in pregnant women ([Table 6](#tbl6){ref-type="table"}). Pregnant women who were obese (BMI ≥ 30.0 kg/m^2^) during the study period had a 9-fold higher risk of UI compared to pregnant women who were normal or underweight (BMI \<25.0 kg/m^2^; adjusted odds ratio \[OR\] = 9.29, 95% CI = 2.09, 41.37, p = 0.003). Pregnant women who were overweight (BMI: 25--29.99 kg/m^2^) during the study period had a 2-fold higher risk of having UI compared to pregnant women who were normal or underweight (BMI \<25.0 kg/m^2^; Adjusted OR = 1.96, 95% CI = 1.01, 3.78, p = 0.047). In addition, pregnant women with other illnesses (diabetes mellitus, hypertension, constipation, asthma) had a 2.5-fold higher risk of UI compared to pregnant women without other illnesses (adjusted OR = 2.53, 95% CI = 1.19, 5.39, p = 0.016). However, pregnant women who consumed Nescafe had a 66% lower risk of UI during the study period compared to pregnant women who did not consume Nescafe (adjusted OR = 0.34, 95% CI = 0.18, 0.5, p = 0.001).Table 6Factors associated with UI.Table 6VariableRegression coefficient (b)Adjusted Odd Ratio (95% CI)Wald statisticp-valueBMIUnderweight or normal (Reference group = 0)--------Overweight versus 00.671.96 (1.01, 3.78)3.960.047Obese versus 02.239.29 (2.09, 41.37)8.570.003  Other health problems0.932.53 (1.19, 5.39)5.820.016  Nescafe−1.070.34 (0.18, 0.5)10.640.001[^1]

The need for early UI screening {#sec3.4}
-------------------------------

[Table 7](#tbl7){ref-type="table"} shows the majority of participants agreed that early screening for UI is required (n = 310, 93.9%). Most preferred screening to be done by a female doctor (n = 258, 78.2%) or female nurse (n = 236, 71.5%). Most also agreed that screening is important for UI prevention (n = 247, 74.8%).Table 7The need for early UI screening.Table 7VariablesFrequency (%)Need for UI screening: Yes310 (93.9) No20 (6.1)Prefer UI screening by: Female doctor258 (78.2) Female nurse236 (71.5) Male doctor4 (1.2) Male nurse4 (1.2)Reason for early UI screening: Prevention of UI247 (74.8) Early treatment169 (51.2) Disease detection1 (0.3)

Discussion {#sec4}
==========

UI was common among pregnant women in this study, with a higher occurrence rate compared to other studies.[@bib14], [@bib36], [@bib37] In a Norwegian study, the overall prevalence of UI in women who had antenatal care in various health clinics in 3 administrative city districts was 41.7%.[@bib36] The finding however, varied between different ethnic groups: 26% were African, 36% were of Middle Eastern origin, 40% were of East Asian origin, 43% were of South Asian origin, and 45% were of European/North American origin. Similarly, a study in Karachi reported the prevalence rate of UI was 45%.[@bib14] However, in a Spanish study, the prevalence was 58.2%.[@bib37]

The possible explanation for the higher prevalence of UI in the current study could be that most participants also had other illnesses besides UI, such as diabetes mellitus, hypertension, constipation, and asthma, that worsen the symptoms.[@bib38] Furthermore, most of the women were not aware that UI was actually a health problem and that treatment was available. This can lead to poor treatment-seeking behaviour and leaves the problem untreated. The same phenomenon was observed in a Sri Lankan study when a higher prevalence of UI (70.97%) was reported among local women in a tertiary hospital.[@bib39] The study concluded that the majority of women were not aware of the risk of UI during pregnancy or the importance of UI screening, as only 12.9% sought medical care.[@bib39] These figures were in line with the findings of other studies in Australia and China.[@bib40], [@bib41]

Various factors are associated with UI in pregnant women, as reported in the literature. The most common factors include older age, lower education level, presence of other diseases, higher BMI, multiparity, constipation, chronic cough due to smoking, intake of caffeinated drinks, and the type of toilet used.[@bib39], [@bib42], [@bib43]

All of these factors were examined in the current study. However, only 3 variables were identified as significantly associated with UI in pregnant women in this study. These include higher BMI, consumption of caffeinated drinks, and the presence of other illnesses. This finding is parallel to the findings in a study by Oliveira et al., who found that women with higher BMI had a higher chance of developing loss of bladder control, particularly during pregnancy, because body weight increases as the foetus grows.[@bib44]

Although pregnancy and vaginal birth are considered the main cause of UI in women, these factors did not entirely explain the origin and development of UI in this study. In fact, nearly half of the participants did not experience any symptom of UI, even though many were in the second trimester of pregnancy.

The majority of participants in this study consumed caffeinated drinks. Among the types of caffeinated drinks, Nescafe was found to be associated with UI in pregnant women. Nescafe is the most popular and affordable type of coffee in Malaysia and almost all households stock this instant coffee brand in their homes. Caffeinated drinks, particularly coffee, have been identified as risk factors for UI in other studies from Northern Europe, Canada, and the USA.[@bib46], [@bib45], [@bib46] However, different findings were reported in another study in which women with higher intake of caffeine such as Nescafe had a lower risk of any incontinence (OR 0.78, 95% CI 0.64 to 0.98).[@bib47]

The presence of other medical conditions is thought to be a risk for UI in pregnant women. These include diabetes, chronic cough, constipation, and acute urinary tract infection.[@bib3], [@bib48], [@bib49] An Ethiopian study by Bekele et al. in 422 pregnant women found that constipation, asthma, allergies, and sinusitis were associated with UI.[@bib48] The results of the current study are consistent with their findings.

Most participants in this study agreed that early screening for UI is important and should be done during the first booking for the purpose of prevention, early treatment, and detection of UI. Early screening can also be a part of the routine initial evaluation for UI and might serve as a vital component for further referral and management.[@bib49] In the clinic, screening should be performed as early as possible for all women, for example, during the first booking. This can simply be done using a form with several questions pertaining to UI symptoms from a validated screening tool such as the RUIS[@bib35] to identify unreported UI. It is important to rule out the symptoms at an earlier stage, so that suitable treatment can be offered based on the available options in the clinic. As UI and its assessment involve the genitals, with reticence about open discussion,[@bib39], [@bib41] screening should be conducted by a female doctor or female nurse.

Although early screening for UI is important, the main issue is that symptoms are unavoidable during pregnancy and must not be ignored. It is also understood that the symptoms may resolve gradually, but some may experience persistent UI. Considering that the aim is to prevent UI during the postnatal period or later in life and reduce the high percentage of UI among pregnant women in this study, a proactive approach should be taken through regular health education on UI for all pregnant women who visit the clinic. It is crucial to increase their awareness of the risk of UI and at the same time teach them the correct way of performing effective pelvic floor muscle exercises on a daily basis. Pelvic floor muscle exercise is frequently recommended for women as the first line treatment for UI because of efficacy and cost effectiveness.[@bib20], [@bib50], [@bib51], [@bib52]

Strength and limitation of the study {#sec5}
====================================

The objectives of this study were achieved with an adequate sample size. The data were collected through a validated and reliable questionnaire, and data were analysed using inferential statistics to identify factors associated with UI during pregnancy.

The study also had some limitations. The population of this study was mainly selected from an antenatal clinic. Thus, the findings are not representative of all pregnant women in Kelantan. Furthermore, the presence of UI was mainly determined with a questionnaire alone, without an objective measure of confirmation, and this may reduce the accuracy of UI diagnosis.

Conclusions and recommendations {#sec6}
===============================

The prevalence of UI among pregnant women who visited the antenatal clinic in Hospital USM for their first booking was higher (84.4%) than in other studies. This finding clearly indicates that UI is common and requires attention from health care providers and hospital management. Significant risk factors for UI in this study were higher BMI and the presence of other health problems (diabetes mellitus, hypertension, asthma, constipation). Early UI screening should be performed for all pregnant women at their first booking and during every antenatal follow-up. Pregnant women should be informed about the risk of UI through proper health education to raise their awareness and encourage them to seek early treatment for UI.
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[^1]: Multicollinearity and interactions were checked and not found, Hosmer--Lemeshow test (p = 0.888), Classification table (overall correctly classified percentage = 84.5%) and area under the receiver operating characteristic curve (74.4%) indicated model fit.
